





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Consent to Participate in Research 
Information to Consider About this Research 
 
 
The influence of blueberry consumption on the muscular health of older 
adults. 
 
Principal Investigator: Edward Merritt, Ph.D. 
Department: Health and Exercise Science 
Contact Information: ASU Box 32071 Boone, NC  28608 
            merrittek@appstate.edu 
            205-262-7986 
This research is funded by: U.S. Highbush Blueberry Council 
 
What is the purpose of this research? 
 
The purpose of this research study is to determine how daily blueberry consumption 
affects the muscular health of older adults. 
 
Why am I being invited to take part in this research?  
 
You are being invited to participate in this research study because you are over 60 
years old, a non-smoker, not participating in any regular exercise program, and are 
considered a healthy weight and not actively trying to gain or lose weight, but are 
otherwise considered healthy. 
 
Are there reasons I should not take part in this research? 
 
If you have a history of cardiovascular, pulmonary, metabolic, or neuromuscular 
diseases you should not participate in this study. If you have had a lower body 
musculoskeletal injury in the previous 6 months or have an inflammatory disorder 
such as rheumatoid or osteoarthritis, you should not participate in this study. If you 
are currently undergoing any type of hormone therapy, taking prescription anti-
inflammatories or anti-coagulants, you should not participate in this study. 
Additionally, you cannot participate in this study if you are allergic to the local 
anesthetic, lidocaine or if you have an intolerance or allergy to blueberries. 















What will I be asked to do? 
 
If you agree to participate you will need to complete one information session and 
three study visits over the course of the next 6+ weeks. Each study visit will require 
you to be fasted (no food or drink other than water for 12 hours prior to the study 
visit) and will take approximately 90 minutes. The total amount of time you will be 
asked to volunteer for this study is five hours over the course of one 6-week period, 
although this estimate does not include the time it will take you to mix and consume 
your supplement (twice daily for 6 weeks) or complete your diet record (~ 10 
minutes/day for 3 days during the first and last week of your study enrollment).  
 
You are now partaking in the orientation and information session, which consists of 
thoroughly reading this form and asking any questions you have about the research 
study. 
 
During your Study Visit 1, at least 24 hours after the information session, you will 
complete a health history questionnaire.  Your height and weight will be recorded 
and resting heart rate and blood pressure will be measured. If you are still eligible to 
participate, you will then have a dual energy x-ray absorptiometry (DEXA) scan to 
determine your body composition. You will have to lie perfectly still on the machine 
for approximately five minutes. Immediately following the DEXA scan, you will 
perform a maximal strength test, followed by a blood draw and a muscle biopsy 
(described below). If you take aspirin on a regular basis, we ask that you do not take 
it 48 hours before or after the muscle biopsies, because it can lead to excessive 
bleeding and bruising (One biopsy will be done during each study visit).You will be 
randomly assigned to the blueberry supplement or placebo supplement group and 
begin 6-weeks of daily supplementation following Visit 1. We will provide you with a 
supply of the supplement or placebo at this visit. You will also be given instructions 
on how to keep a 3-day diet record and asked to do so during the first and last week 
of supplementation.  You agree not to initiate a formal exercise program and 
maintain your normal diet over the course of the 6-weeks.   
You will report back to the lab after the 6 weeks of supplementation for Visit 2. 
During this visit body composition measures, diet history, and blood and muscle 
samples will be obtained before you undergo a muscle stress stimulus (described 
below). Visit 3 will occur 24-hours after the muscle stress stimulus. The final blood 











































Strength Measurements (Study Visit 1) 
 
Prior to supplementation and other experimental procedures, your knee extension 1- 
repetition maximum strength will be determined. After a 5 minute warm-up on the 
treadmill or stationary bike, your maximum voluntary contraction knee extension 
force will be measured using a Cybex knee extension machine. The resulting force 
output will be used to calculate the subsequent stimulus needed for mechanically-

















Study Visits 2 & 3 










































Depending on your randomly assigned group, you will be ingesting either 100% 
blueberry powder made from freeze-dried, crushed whole blueberries (two, 18 gram 
servings of powder mixed with water per day, which is equivalent to 1.7 cups, ~145 
whole blueberries, or placebo powder (a powder composed of carbohydrates and 
natural coloring with the same amount of calories as the blueberry powder) mixed 
with water daily for 6 weeks. The freeze-dried blueberries and placebo powder will 
be supplied by Mercer Foods and the U.S. Highbush Blueberry Council. You will not 
know whether or not you have received the blueberry or placebo powder. A 6-week 
supply in individual packets (~18 grams of powder) will be provided to you during 
your first study visit. You will mix the packet with 1-2 cups of water and consume one 
packet in the morning and one in the evening. If you forget to take the packet, there 
is no need to double your dose for the next time, just continue as normal. You will 
return any unused packets at the end of the 6-week period.  
 
Mechanically-Induced Muscle Damage (Study Visit 2) 
 
You will perform knee extensions against weight equal to 60% of your previously 
determined 1-repetition maximum. You will perform 8-12 of these exercises per set 
for a total of 9 sets with one minute rest between each set. 
 
Tissue Collection (Study Visits 1, 2, 3) 
 
Muscle biopsies and blood draws will be performed 3 total times (Study Visits 1, 2, 
and 3) in the morning, at least 12 hours after the last meal, prior to supplementation, 
following 6 weeks of supplementation and prior to induced muscle damage, and 24 
hours post-muscle damage. For blood sampling, we will withdraw six teaspoons of 
blood from a vein near the crease of your elbow. For muscle sampling, we will numb 
the area with a local anesthetic (lidocaine), and we will remove a muscle sample 
(approximately the size of a pencil eraser) from your thigh using a needle designed 
for this purpose.	You are free to bring a snack to each study visit in case you would 
like to eat after the blood draw and muscle sample collection. At the end of each 
visit, you will be briefed on how to care for the muscle biopsy site and also given a 
care sheet with information on how to care for the site and who to contact should 
you have any questions. 
All research activities will take place in Appalachian State University’s University Hall 
and Holmes Convocation Center in the Department of Health, Leisure, and Exercise 
Science’s Neuromuscular and Exercise Science Laboratories. You will be provided 









What are possible harms or discomforts that I might experience during the 
research? 
 
You will be carefully screened at the beginning of this study to determine if you can 
participate safely, but should you choose to participate in this research study there 
are some risks and discomforts associated with the procedures. 
 
• Maximum strength tests are considered safe for apparently healthy individuals, 
but there are some minimal risks associated with maximal strength testing. You 
might experience dizziness and lightheadedness during or for a short time after 
exercise. These symptoms should subside within 2-3 minutes. To minimize 
these risks, you will be monitored by research personnel at all times before, 
during, and until all symptoms have resolved after the test. You might also feel 
fatigued immediately after testing and might experience muscle soreness in the 
days following the maximal testing. These symptoms should resolve without 
any treatment. 
 
• The risks associated with a DEXA scan include exposure to small amounts of 
radiation.  DEXA scanning utilizes radiation to obtain an image of your body.  
Everyone receives a small amount of unavoidable radiation from the 
environment each year. Some of this radiation comes from space and some 
from naturally-occurring forms of radioactive water and minerals. The DEXA 
scan technique gives your body the equivalent of about 4 extra days’ worth of 
this natural radiation. The radiation dose we have discussed is what you will 
receive from this study only and does not include any exposure you may have 
received or will receive from other tests.  If you are pregnant or trying to get 
pregnant, you should not participate in a DEXA scan. 
 
• The risks of collecting a blood sample (via venipuncture) from include the 
possibility of local discomfort (slight pinch when the needle enters their skin), 
minor bruising or bleeding at the site (10%), possible temporary 
lightheadedness, infection (<0.01%), or development of a blood clot 
(<0.01%). The amount of blood being withdrawn is about 6 teaspoons and will 
not influence the ability to participate in normal daily activities. A trained and 
experienced individual will perform the technique and the blood will be 
collected in a hygienic setting with sterile materials and biohazard protection 
measures to minimize these risks.   
 
• There are some risks associated with the skeletal muscle biopsy technique. 
These risks may include slight discomfort with pressure or “tugging” 
sensations; however, most of the discomfort will subside 1-2 days after the 
technique. The use of a local anesthetic (numbing agent) will help minimize 
these risks. You may experience some mild discomfort (burning or stinging) 
when the local anesthetic is injected (before the area becomes numb). There 
is an extremely small risk that you will have an allergic reaction to the local 




cannot participate in the study. Other risks associated with the muscle biopsy 
technique include bleeding at the biopsy site, temporary lightheadedness, 
infection (approximately 1 in 2,000), and bruising of the area (approximately 1 
in 4,000).Using sterile materials/techniques and applying a cold compress 
and pressure to the biopsy site will minimize these risks. The muscle biopsy 
incision site will be closed by a steri-strip or stitches. If stitches are used, you 
will need to return to the lab to have your stitches removed. You will be given 
a checklist of symptoms to watch for and asked to report the occurrence of 
any of the symptoms immediately to the research staff. You will be asked to 
seek medical attention if you have any of the symptoms on the list. All muscle 
biopsy procedures will be performed under sterile conditions in a hygienic 
setting with biohazard protections. In the rare case of exposure of blood or 
tissue to research personnel, testing will be conducted for HIV and hepatitis 
(a positive HIV or hepatitis test will be reported to you). 
 
• The risks associated with the muscle stress stimulus are similar to the risks of 
maximal muscle strength testing. The muscle stress stimulus consists of 
multiple repetitions (8-12) and multiple sets (9) of a standard isotonic, knee 
extension exercises. You might experience dizziness and lightheadedness 
during or for a short time after exercise. These symptoms should subside 
within 2-3 minutes. To minimize these risks, you will be monitored by 
research personnel at all times before, during, and until all symptoms have 
resolved after the test. You might also feel fatigued during and immediately 
after testing and will likely experience muscle soreness in the days following 
the protocol. These symptoms should resolve without any intervention. 
 
• Dietary supplements contain a variety of ingredients, such as vitamins, 
minerals, amino acids, and herbs or other botanicals.  To use dietary 
supplements safely, read and follow the label instructions, and recognize that 
"natural" does not always mean "safe".  Some dietary supplements may 
interact with medications or pose risks if you have medical problems or are 
going to have surgery.  Most dietary supplements have not been tested in 
pregnant women, nursing mothers, or children.  The U.S. Food and Drug 
Administration (FDA) regulates dietary supplements, but the regulations for 
dietary supplements are different and less strict than those for prescription or 
over-the-counter drugs.  Tell all your health care providers about any 
complementary health approaches you use.  Give them a full picture of what 
you do to manage your health.  This will help ensure coordinated and safe 
care.  
 
What are possible benefits of this research? 
 
By participating in this research, you might personally benefit by learning about your 
body composition. The information gained from this study might also lead to 





Will I be paid for taking part in the research? 
 
You will receive $225 for completing all phases of this research study. Should you 
have to withdraw before completion of the study, your compensation will be prorated 
and you will be paid $75 per study visit completed. 
 
What if I get sick or hurt while participating in this research study?  
 
• If you need emergency care while you are at the research site, it will be 
provided to you. If you get hurt or sick when you are not at the research site, 
you should call your doctor or call 911 in an emergency. If your illness or 
injury could be related to the research, tell the doctors or emergency room 
staff about the research study, the name of the Principal Investigator and 
study physician, and provide a copy of this consent form if possible. Call the 
principal investigator, Edward Merritt, at (828)-262-7986, and the study 
physician, Dr. Cate Trate, at (828) 264-7760. They need to know that you are 
hurt or ill.    
 
• There are procedures in place to help attend to your injuries or provide care 
for you.  Costs associated with this care will be billed in the ordinary manner, 
to you or your insurance company. However, insurance companies, 
Medicare, and Medicaid might not pay bills that are related to research costs. 
You should check with your insurance about this and talk to the Principal 
Investigator if you have concerns. 
 
How will you keep my private information confidential? 
 
• Your information will be combined with information from other people taking 
part in the study. When we write up the study to share it with other 
researchers, we will write about the combined information. You will not be 
identified in any published or presented materials. To ensure that your 
information is kept confidential, identification numbers but not names will be 
used on all documents. All data entry and analysis will be conducted with 
statistical programs using identification. Your files will be stored in Dr. Merritt’s 
office under lock and key and identifiable information will be deleted after one 
year.   
 
After completion of this research study remaining serum and muscle samples 
collected during the experiment as described above will be stored, with your 
permission for use in future research studies on muscle physiology. All samples will 
be coded and only research staff will have access to the code identifiers which will 
be stored securely. Your serum and muscle samples, but no identifying information, 
might be shared with other research laboratories and investigators studying muscle 




for additional consent. Research results from your samples will be published in 
medical and scientific journals, but your identity will not be revealed. Your samples 
will not be used for commercial gain. There are no additional foreseeable risks or 
benefits if your samples are stored and used in future research studies. If you do not 
wish your samples to be used, following the completion of this study, they will be 
destroyed. 
 
Please initial your choice(s) below: 
 
____ I agree to allow my samples to be preserved for future research on muscle 
physiology. 
 
____ I do not agree to allow my samples to be preserved for future research on 
muscle physiology. 
 
Whom can I contact if I have a question? 
 
The people conducting this study will be available to answer any questions 
concerning this research, now or in the future.  You may contact the Principal 
Investigator, Edward Merritt, at (828) 296-7986. You may contact the study 
physician, Cate Trate, at (828) 264-7760. If you have questions about your rights as 
someone taking part in research, contact the Appalachian Institutional Review Board 
Administrator at 828-262-2692 (days), through email at irb@appstate.edu or at 
Appalachian State University, Office of Research and Sponsored Programs, IRB 
Administrator, Boone, NC 28608. 
Do I have to participate?   
 
No, your participation in this research is completely voluntary.  If you choose not to 
volunteer, there is no penalty or consequence.  If you decide to take part in the study 
you can still decide at any time that you no longer want to participate. You will not 
lose any benefits or rights you would normally have if you do not participate in the 
study. 
 
This research project has been approved on 8/28/2013 by the Institutional Review 
Board (IRB) at Appalachian State University.  This approval will expire on 4/15/2014 
unless the IRB renews the approval of this research. 
I have decided I want to take part in this research.  What should I do now? 
If you have read this form, had the opportunity to ask questions about the research 
and received satisfactory answers, and want to participate, then sign the consent 
form and keep a copy for your records.  
             









Photography and Video Recording Authorization 
With your permission, still pictures (photos) and/or video recordings taken during the 
study may be used in research presentations of the research findings.  Please 
indicate whether or not you agree to having photos or videos used in research 





I hereby release, discharge and agree to save harmless Appalachian State 
University, its successors, assigns, officers, employees or agents, any person(s) or 
corporation(s) for whom it might be acting, and any firm publishing and/or distributing 
any photograph or video footage produced as part of this research,  in whole or in 
part, as a finished product, from and against any liability as a result of any distortion, 
blurring, alteration, visual or auditory illusion, or use in composite form, either 
intentionally or otherwise, that may occur or be produced in the recording, 
processing, reproduction, publication or distribution of any photograph, videotape, or 
interview, even should the same subject me to ridicule, scandal, reproach, scorn or 
indignity. I hereby agree that the photographs and video footage may be used under 
the conditions stated herein without blurring my identifying characteristics.  
 
 
             













Subject ID: _______________________   Interviewer’s Name:__________________ 
Date	(mm/dd/yy):____________________	 	 	 	 	 	Birthdate	_______________	
HEALTH AND MEDICAL HISTORY QUESTIONNAIRE 
	
BACKGROUND 
1. What is your highest level of education? 
 __Elementary __Jr High School __High School  __College __Post 
College 
2. What is your ethnic background? 
 __Hispanic or Latino (Cuban, Mexican, Puerto Rican, South or Central American, or other 
Spanish origin) 
__Not Hispanic or Latino 
3. What is your race? __White (Europe, the Middle East, or North Africa) __ African 
American __ Asian   __ Native Hawaiian/Pacific Islander __ 
American Indian/Alaska Native 
OVERALL HEALTH 
4. How would you rate your present health condition? 
  __Poor  __Fair  __Good __Excellent 
5. Typically, how many days/year are you sick enough to stay in bed?___________ 
 
WEIGHT HISTORY 
6. Has your weight changed more than 10 lbs in the last 12 months? __Yes __No 
 If yes, why: 
 __change in diet __change in physical activity __illness __depression/stress
 __other 
7. Do you have a history of an eating disorder, such as anorexia or bulimia? __No __Yes 
8. Have you ever smoked? 
 __Never __Not now, but more than 12 months ago __Not now, but within the past 12 
months 












9. Please check which of the following conditions you have had or now have.  Also check medical 
conditions in your  family (father, mother, brother(s), or sister(s)). Check as many as apply 
	 Personal Family  Medical History 
	 	 □	 □	 	 Coronary heart disease, heart attack 
  □	 □  Surgery 
	 	 □	 □	 	 Angina 
	 	 □	 □	 	 High blood pressure 
	 	 □	 □	 	 Peripheral vascular disease 
	 	 □	 □	 	 Phlebitis or emboli 
	 	 □	 □	 	 Other heart problems (specify:_________________) 
	 	 □	 □	 	 Lung cancer 
	 	 □	 □	 	 Breast cancer 
	 	 □	 □	 	 Prostate cancer 
	 	 □	 □	 	 Colorectal cancer 
	 	 □	 □	 	 Skin cancer 
	 	 □	 □	 	 Other cancer (specify:________________) 
	 	 □	 □	 	 Stroke 
	 	 □	 □	 	 Chronic obstructive pulmonary disease (emphysema) 
	 	 □	 □	 	 Pneumonia 
	 	 □	 □	 	 Asthma 
	 	 □	 □	 	 Bronchitis 
	 	 □	 □	 	 Diabetes mellitus 
	 	 □	 □	 	 Thyroid problems 
	 	 □	 □	 	 Kidney disease 
	 	 □	 □	 	 Liver disease (cirrhosis of the liver) 
	 	 □	 □	 	 Hepatitis (A,B,C,D, or E) 
	 	 □	 □	 	 Gallstones/gallbladder disease 
	 	 □	 □	 	 Osteoporosis 
	 	 □	 □	 	 Arthritis 




	 	 □	 □	 	 Anemia (low iron) 
	 	 □	 □	 	 Stomach/duodenal ulcer 
	 	 □	 □	 	 Rectal growth or bleeding 
	 	 □	 □	 	 Cataracts 
	 	 □	 □	 	 Glaucoma 
 	 □	 □	 	 Depression 
  □	 □	 	 Substance abuse problems (alcohol, drugs etc) 
 
10. Please indicate the approximate number of alcoholic beverages per every two weeks. (Beer: 
 one drink = one 12-ounce beer; Liquor: One drink = 1.5 ounces of liquor; Wine: One drink = 5 
ounces) 
  □	 0 Drinks 
	  □	 1-2 Drinks 
  □	 3 or more Drinks 
	
11. Please check any of the following medications (prescription and/or over the counter) you 
currently take regularly. Also give the name of the medication. 
	 	 	 Medication   Name of Medication 
  □ Heart Medicine  __________________ 
  □ Blood Pressure Medicine __________________ 
  □ Blood cholesterol Medicine __________________ 
  □ Hormones   __________________ 
  □ Birth Control pills  __________________ 
  □ Medicine for breathing/lungs __________________ 
  □ Insulin    __________________ 
  □ Other medicine for diabetes __________________ 
  □ Arthritis Medicine  __________________ 
  □ Medicine for depression __________________ 
  □ Medicine for anxiety  __________________ 
  □ Thyroid Medicine  __________________ 
  □ Medicine for Ulcers  __________________ 




  □ Allergy Medicine  __________________ 
  □ HIV/AIDS Medicine  __________________ 
  □ Hepatitis Medicine  __________________ 
  □ Other (please specifiy)  __________________ 
Supplement Use 
12. Are you presently using or have you used within the last 12 months the following supplements at 
least three times/week: 
Type of Dietary 
Supplement 
 
Note:  If calcium and vitamin 
D are taken as one 
supplement, separate into 
two categories under "single 
vitamin" and "single mineral". 
If a supplement contains 
more than 3 components, 
enter as either "multivitamin", 
"multimineral", or 
"multivitamin/mineral". 
Provide Brand Name 
or Type (i.e., vitamin E, 























Multivitamin     NA 
      
Multimineral     NA 
      
Multivitamin/mineral     NA 
      
Single vitamin(s)      
      
      
      
      
Single mineral(s)      
      
      
      
      
Herbal dietary 
supplement(s) 
     
      
      
      
Herbal tea*  NA    
      
      
Other over-the-counter 
supplement(s) 
     
      
      
      
Fiber Supplement (i.e., 
Metamucil, Fibercon) 




Physical Fitness, Physical Activity/Exercise 
13.   In general, compared to other persons your age, rate how physically fit you are: 
 1 □		2	□		3	□		4	□		5	□		6	□		7	□		8	□		9	□		10	□	
	 Not at all      Somewhat               Extremely 
 Physically active     physically active              physically fit	 	
14. Outside of your normal work or daily responsibilities, how often do you engage in exercise that at 
least moderately  
increases your breathing and heart rate, and makes you sweat, for at least 20 minutes (such as 
brisk walking, cycling, swimming, jogging, aerobic dance, stair climbing, rowing, basketball, 
racquetball, vigorous yard work, etc.) 
	 □	 5 or more times per week	 □	3 to 4 times per week	□	1 to 2 times per week 
	 □	Less than 1 time per week		 □	Seldom or never 
15. How much hard physical work is required on your job? 
 □	 A great deal	 □	A moderate amount   □	None 
16. How long have you exercised or played sports regularly? 
 □	 I do not exercise regularly	 □	less than 1 year	□	1 to 2 years 


































































Food Recording Form 
	
	
Subject	number______				 	 	 	 	 Date	__________	
	 	 	 	 	 	 	 	 	 	 (mm/dd/yyyy)	
	
	














	 Apple,	raw,	fresh,	with	peel				 	 1	medium	
	 Bread,	whole	wheat,	fresh					 	 2	slices	
	 Margarine,	soft	from	tub	 	 	 1	tablespoon	
	 Cereal,	corn	flakes	 	 	 1.5	cups	
	 Sugar,	white	 	 	 	 1	teaspoon	
	 Milk,	non	fat	 	 	 	 2	cups	













































































































































































































































• Keep the pressure wrap on for at least 8 hours following the biopsy. 
• Keep the steri-strip(s) and Band-Aids on for as long as possible (until they fall off ~4 days). 
• Trim the loose ends of the steri-strip as needed. 
• Replace steri-strip(s) if it completely comes off before 4 days.  
• It is OK to shower, but you will want to avoid taking a bath or using a hot tub or swimming pool 
for at least 4 days. Change Band-Aids after showering to keep the incision dry. 
• If you have had stitches, arrange to have them removed about 5-7 days after the biopsy.  
• Icing the biopsy area is suggested for immediately after and the days following. 




• Perform intense, “all-out” exercise for 1-2 days. 
• Get in a river, lake, pool, or hot tub for at least 4 days after the biopsy. 
• Consume any pain-relief medications without checking with us first. 
 
Normal	Reactions	following	Muscle	Biopsy:	
• Localized stiffness, soreness, and bruising (light to moderate). 
• There may be soreness and slight weakness in the biopsied leg that is noticeable when you go 




• Intense, excruciating pain in the leg or in the area of the biopsy 
• Bleeding which does not stop 
• Intense redness in the area of the biopsy 
• Heat in the area of the biopsy 
• Presence of pus 
• Fever 
• Hives or other signs consistent with allergic reaction (i.e. difficulty breathing, swelling) 
   
  IF YOU EXPERIENCE ANY OF THE ABNORMAL REACTIONS ABOVE, CONTACT US 
IMMEDIATELY - REGARDLESS OF THE TIME OF DAY.  IN CASE OF AN EMERGENCY, DO 
NOT HESITATE TO GO TO THE EMERGENCY ROOM OR CALL 911. 
Kevin Zwetsloot, Ph.D. wk 828-262-7281 cell 828-406-3862 
Ed Merritt, Ph.D. wk 828-262-7986 cell 512-779-8039 


















































































































































































































































#/Visit		 		 pg/mL	 		 StdDev	 %CV	
		 3A	 		 88.650	 		 		 		
		 3B	 		 67.445	 		 		 		
		 3C	 		 99.635	 		 		 		
		 5A	 		 50.015	 		 		 		
		 5B	 		 44.855	 		 		 		
		 5C	 		 27.525	 		 		 		
		 6A	 		 132.260	 		 		 		
		 6B	 		 177.345	 		 		 		
		 6C	 		 197.394	 		 		 		
		 7A	 		 74.447	 		 		 		
		 7B	 		 151.483	 		 		 		
		 7D	 		 73.007	 		 		 		
		 8A	 		 68.533	 		 		 		
		 8B	 		 62.593	 		 		 		
		 8C	 		 111.443	 		 		 		
		 9A	 		 228.220	 		 		 		
		 9B	 		 74.447	 		 		 		
		 9C	 		 132.770	 		 		 		
		 10A	 		 173.043	 		 		 		
		 10B	 		 115.443	 		 		 		
		 CBStD	 		 120.437	 		 		 		
		 		 		 		 		 		 		
Plate	2	 		 		 pg/mL	 		 StdDev	 %CV	
		 10C	 		 95.480	 		 31.051	 32.521	
		 11A	 		 55.825	 		 11.758	 21.063	
		 11B	 		 74.502	 		 19.291	 25.893	
		 11C	 		 149.047	 		 37.312	 25.033	
		 12A	 		 66.195	 		 6.808	 10.284	
		 12B	 		 59.841	 		 9.731	 16.262	
		 12C	 		 61.839	 		 9.280	 15.007	
		 13A	 		 57.204	 		 2.417	 4.225	
		 13B	 		 64.734	 		 17.895	 27.644	
		 13C	 		 51.347	 		 4.192	 8.165	
		 15A	 		 91.432	 		 7.205	 7.880	
		 15B	 		 176.070	 		 52.583	 29.865	
		 15C	 		 227.967	 		 281.869	 123.645	




		 16B	 		 66.015	 		 17.866	 27.064	
		 16C	 		 128.369	 		 43.843	 34.153	
		 17A	 		 63.042	 		 2.865	 4.544	
		 17B	 		 97.963	 		 48.812	 49.826	
		 17C	 		 86.654	 		 23.783	 27.446	
		 18A	 		 148.341	 		 45.702	 30.809	
		 CBStD	 		 60.373	 		 8.108	 13.429	
		 		 		 		 		 		 		
Plate	3	 		 		 pg/mL	 		 StdDev	 %CV	
		 18B	 		 95.640	 		 8.838	 9.241	
		 18C	 		 68.584	 		 26.009	 37.923	
		 19A	 		 77.016	 		 31.550	 40.965	
		 19B	 		 109.868	 		 28.879	 26.285	
		 19C	 		 139.723	 		 46.503	 33.282	
		 20A	 		 96.018	 		 17.523	 18.250	
		 20B	 		 110.388	 		 20.301	 18.391	
		 20C	 		 130.983	 		 50.124	 38.267	
		 21A	 		 74.415	 		 23.071	 31.003	
		 21B	 		 108.584	 		 33.517	 30.867	
		 21C	 		 74.631	 		 15.592	 20.893	
		 22A	 		 114.521	 		 18.429	 16.092	
		 22B	 		 142.217	 		 26.201	 18.423	
		 22C	 		 101.748	 		 13.272	 13.044	
		 23A	 		 91.208	 		 10.305	 11.298	
		 23B	 		 141.046	 		 15.290	 10.841	
		 23C	 		 130.128	 		 31.211	 23.985	
		 CBStD	 		 98.433	 		 2.342	 2.379	
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	 Christian	E.	Behrens	Jr.	was	born	in	Miami	Springs,	Florida.		He	was	
the	first	child	of	Christian	E.	Behrens	and	Elizabeth	A.	Behrens.		He	has	one	
younger	sister.		He	attended	high	school	at	Cypress	Bay	High	School,	
Weston,	FL	and	graduated	in	June	2007.		The	following	August	he	moved	to	
Boone,	NC	at	the	age	of	18	to	attend	Appalachian	State	University	where	he	
received	two	Bachelor	of	Science	degrees	in	Exercise	Science	and	Nutrition	
and	Foods	in	August	of	2014.		In	the	fall	of	2014,	he	entered	into	
Appalachian	State	University’s	Master	of	Science	in	Nutrition	and	Dietetic	
Internship.		This	degree	was	awarded	in	August	of	2016.		Upon	successfully	
passing	the	Registration	Examination	for	Dietitians,	credentialed	by	the	
CDR	of	the	Academy	of	Nutrition	and	Dietetics,	Mr.	Behrens	will	be	
recognized	as	a	Registered	Dietitian.		In	the	fall	of	2016,	Mr.	Behrens	will	
continue		his	academic	career	as	he	begins	doctoral	studies	at	the	
University	of	Alabama	at	Birmingham.	
	
